DOCUMENT RESUME 



ED 230 418 



SE 041 913 



AUTHOR 
TITLE 



PUB DATE 
NOTE 
PUB TYPE 

EDRS PRICE 
DESCRIPTORS 



Howe, Trevor G.; Gerlovich, Jjack A, 

National Study of the Estimated Supply and Demand of 
Secondary Science and" Mathematics Teachers 
1980-1982. 
5 Nov 82 

36p.; For related document, see ED 200 443. 
Reports - Research/Technical (143) 

MF01/PC02 Plus Postage. 

Bachelors Degrees; ^Employment Patterns; Masters 
Degrees; Mathematics Education; ^Mathematics 
Teachers; National Surveys; Science Education; 
^Science Teachers; Secondary School Mathematics; 
♦Secondary School Science; Secondary School Teachers; 
Teacher Employment ; *Teacher Shortage; *Teacher 
Supply and Demand 



ABSTRACT \ 

Provided are results of a study (which is replicated 
annually) designed to identify specific areas of science and 
mathematics teacher supply/demand inconsistencies in the State of 
Iowa. Data are summarized on the number of graduates 'from teacher 
education institution's in Iowa completing^ preparation for a teaching 
certificate for the years 1970-82. Additional data (in table format) 
are provided for the years 1973-74 and 1978-79 on science teacher 
distribution by subject area taught, educational background, and 
school district size, and on teachers (by subject area and school 
district size) with undergraduate/graduate majors in their area of 
teaching responsibility. Major findings indicate a decline in 
mathematics/science teacher supply from 1970-82, a change in the job 
market due to competition in hiring from business and industry, 
critical shortages in sciences (especially earth science, physics, 
and chemistry) and mathematics, and serious long range consequences 
of continued critical shortages on the total educational system. Also 
presented are results of a national telephone survey on the estimated 
supply of secondary biology, chemistry, physics, general science, 
earth science, and mathematics teachers by state (1980-1982). (JN) 
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NATIONAL STUDY of the 
ESTIMATED "SUPPLY and DEMAND 
of SECONDARY SCIENCE and MATHEMATICS TEACHERS 

Introduction 

In a September. 1980 editorial in ' Science , Young stated that a high 
priority for both scientists and engineers should be directed toward improv- 
ing the understanding of science and engineering . . . This can be achieved 
by educating those already in place . . . and by placing more emphasis on 
science and engineering in high school and college, where minimal standards 
of technical literacy should be required of all who aspire to graduate, 1 

A 1980 Science and Engineering Education report to the President 
warns that the U.S. faces immediate shortages of engineers and computer 
professionals, as well as a trend "toward virtual scientific and technolo- 
gical illiteracy" in the population at large. The declining emphasis on 

science and mathematics' in our schools runs in... marked contrast to other 

.2 

industrialized countries. 

A report by E. Walsh and J., Walsh (1980) indicates that schools are 
not getting and keeping the excellent teachers in science and math that 
are needed. Many of the quality math and science people are being drained 
from the education field. They also report? that the National Science Teach- 
ers Association lost 1,000 of its 10,000 members in 1980. However, science 

educators perceive the problem to be a lack of serious commitment by govern- 

3 

ment and the science establishment. 

In 1982 the Association for School, College and University Staffing 
(ASCUS) reported shortages of teacher's by region of the country. Teacher 
shortages were recognized in the following disciplines and geographic regions 
of the country: Mathematics - considerable shortages in Alaska, South \ 



Central and Southeast U.S.; Chemistry - considerable shortages in Alaska, 
and tfie South Central U.S.; Physids - considerable shortages in the South' 
Central U.S. 4 " 

In July 1980 the American Association of Colleges for Teacher Educa- 
tion (AACTE) released a study indicating critrcal .shortages of physics 
teachers in 14 states, slight shortages in 23 states and no shortages in 
2 states. 5 Conflicting reports were discussed concerning the supply and 
demand for teachers of mathematics. It was reported that accurate predic- 
tions could not be made, due to unavailability of representative national 
studies . 

From this background study, it appeared that two needs had to be 
addressed in order to alleviate the teacher supply/demand problem. J First, 
change the public's apathetic attitude and poor understanding of science; 
and second, compile complete data which identifies the specific areas of 
supply/demand inconsistencies by science discipline and state.. This study 
will focus upon the latter, through analyses and application of an Iowa 
study. 6 



REPORT ON IOWA'S EARLY INITIATIVES . , 

Introduction . ® 

In o August 1978, the Curriculum Division of the Iowa* Department of 
Public Instruction (DPI) began receiving, an inordinate number of inquir- 
ies into the availability of secondary mathematics and science teachers. 
Such requests are generally made to the DPI only after all .other resources 
(college/university placement offices, peer exchange, medi'a advertisements, 
etc.) have been exhausted* Many of the requests for secondary physics , 
chemistry, earth and physical science, and mathematics teachers could not 
be filled. ' . - 

Background 

Each spring the teacher education graduates from the twenty-seven 
institutions in Iowa begin their job search. For many years this was 
not a major ta$,k for most candidates. However, to the surprise of many, 
the thirty year period of teacher shortages ended abruptly with the 
1970-71 school year. 

This situation coupled with Inflation , major changes in the economy, 
national unemployment, lower birth rates, and declining school enroll- 
ments further complicated the teacher placement outlook. The need for 
additional information led to the- current investigations concerning the 
elementary and secondary teacher supply and demand in all areas for the 
public schools in Iowa for the years 1971-82. 

The first teacher vacancy study was designed in the spring of 1971 
as a cooperative survey planned and carried out jointly by the College 
of Education at Iowa State University and the State Department. of Public 
Instruction. Each year since then, two studies have been conducted, 



one irrthe spring and a second in the fall. 
Purpose 

The purpose of the studies was to investigate the problems of teacher 
supply and demand, with emphasis in math and science, in Iowa's public 

schools:'" 

Methodology 

Teacher Demand 

» The target population consisted of Iowa's 441 public school districts 
who cooperated by supplying information to be used as base line. data., { 
Local school districts were designated as the sampling unit. This report 
contains summary data, from the fall surveys conducted over the past ten 
years. 

Teacher Supply ^ 

There are 27 in|titutions in Iowa that have approved teacher education 
programs. These four year colleges or universities recommend graduates for 
certification to the Department of Public Instruction. The recent bachelor 
degree graduate who has completed the preparation for a teaching certificate 
is the^primary source of new teachers in Iowa, accounting for approximately 
82% of the new hires. 

After studying several alternatives, a survey of the 27 institutions 
was conducted to ascertain the .supply, of beginning teachers (i.e., the 
number of students completing preparation for a teaching certificate with 
a'bachelor's degree). AT V institutions returned their completed question- 
naires. „ 

Since data on the number of graduates were available from an earlier 
study fpr the years of 1970 through 1973, the questionnaire for this study 
was designed to be compatible and to collect information for the years 



°1974 to the -present. The study is being replicated annually to obtain the 
number of current bachelor degree candidates. ' i< 

_ ... , Findings 

One of the variables directly effecting the demand for teachers is 
declining enrollments. Lower birth rates over the past several years have 
been reported nationally as well as within the state. . It appears that the 
downward trend "bottomed out" in the mid 1970 's. 

Trends in Iowa public school enrollments in grades K-12 as well as 
projections may be seen by examination of Table 1. The actual public school 
enrollments are presented for the 1972-73 school year through- 1981-82. ■ 
Total enrollments have declined 130,116 students in ten years. The projected 
enrollments are expected to drop 31,444 students in the next five years. , 
Obviously the implication is a reduction in the number of teaching positions 
at both the elementary and secondary levels over the next several years. 
However, current data indicated that teacher supply is decreasing more 
rapidly than student enrollment. 

Currently there are 29,739 elementary and secondary teachers .employ- 
ed in the 441 school districts in Iowa. In 1971 there were 93 school dis- 
tricts in Iowa with less th\^500 students in grades K-12; currently there 
are 181 such school districts. Analysis- of the data revealed that school 
size is a factor in teacher turnover. Schools with Smaller enrollments 
appear to have almost three times as many secondary vacancies each year 
, proportionately to the number of teachers employed. This is also'true in 
the .next two of the seven school size stratums. 
Mathematics 

'" The supply of mathematics teachers as evidenced by the number of 
certificated .bachelor degree graduates from the 27 teacher education' 
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BLE 2 

COMPARISON OF THE NUMBER OF FALL VACANCIES IN MATHEMATICS AND 'SCIENCE IN THE PUBLIC SCHOOLS OF 
IOWA WITH THE NUMBER OF BACHELOR DEGREE GRADUATES CERTIFICATED TO TEACH FROM THE TWENTY*SEVEN 
. • . » IOWA INSTITUTIONS FOR THE YEARS INDICATED ' 5 
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institutions has declined sharply. Examination of Table 2 reflects the 
trend and the severity of -the drop. /There were 234 graduates in 1970. 
and only 38 in 1981. 

Until '1980, the demand for mathematics teachers had fluctuated around 
200 per year, with a low of 165 and a high of 221 for the years studied.' 
For comparison, in .1972 there were 196 vacancies and in 1981 there were 102. 

Although. the information on demand for mathematics teachers is high, 
as evidenced by the number of vacancies reported in Table 2, many additional 
vacancies have been reported as a combination of assignments requiring the 
teaching of mathematics f^|us various other science subjects, this is par- 
ticularly true of the smaller school districts with limited enrollments and 

. - \ ■ . • 

small class sizes. In Iowa the number of teachers with math/science combin- 

" . " ■ 7 

ation of teaching assignments. increased from 245 to 282 in five years. 
Therefore, the full time math vacancies reported in Tabte 2 are underestimates 
since the combinations are not shown. * 
Science 

A summary of the number of bachelor degree graduates prepared in Iowa 

a 

for aV[ science, areas is reported , in Table 3.. The supply of science teachers 
was obtained by tabulati-ng the number of certificated bachelor degree graduates 

* 

from the 27 teacher education institutions. There were 269 science teacher * * 
graduate* in 1,970 and only 87 graduates in 1982. . : 

Even though the information requested from the institutions separated 
the,, science subject areas , most institutions prepared teachers as general- 
ists to teach combinations of several science areas. Therefore, in Table 3 . 
the number of graduates is indicated for each subject area and those with' 
combined science. This detailed analysis was useful in identifying areas 
with critical shortages. These were general science, earth science, physics,- 

f 

and chemistry. 1 
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.TABLE 3 

SUMMARY OF THE NUMBER OF GRADUATES FROM THE TWENTY-SEVEN 
TEACHER EDUCATION INSTITUTIONS IN IOWA COMPLETING PREPARATION FOR A TEACHING CERTIFICATE 
WITH A BACHELOR DEGREE BY SUBJECT AREA FOR THE YEARS 1970-82 

• • : \ 

< Number of Graduates by Year i 

ii ^iect Area 1970 1971 1972 1973 1974 1975 \l976 1977 1978 1979 1980 1981 1982 
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The demand for science teachers was obtained toy analyzing the reported- 
vacancies ranging from a high of 261 in 1973 to a low of 67 in 1981, which 
is atypical because of the current recession (see Table 2). During most 
of the period studied the vacancies exceeded the number 4jf graduates. How- 
ever, these figures included all science vacancies. There appears'to be an c 
adequate' or balanced supply of biology teachers but a critical shortage of 
teachers in the physical sciences. 
Ch aracteristics o f Mathematics and Science Teachers 

A profile of the staff characteristics of all teachers of mathematics 
and science in Iowa public schools was made from the computer analysis of 
the Basic Educational Data Survey (BEDS) tape maintained by the Department 
of Public Instruction. Characteristics examined were age, experience, 
education, and teaching assignment. 

Results seemed to indicate that the smaller school districts were 
employing primarily beginning teachers, who were recent bachelor degree 
candidates with no teaching experience in science. Teachers with the 
masters degree and additional teaching experience were common in the larger 
school districts (see Tables 4 & 5). Table 6 provides comparison of those 
teachers who were teaching science in their major and non-major in 1973-74. 
A change, is evident when the same data are examined for teachers currently 
teaching science on temporary certification because of shortages of qualified 
personnel. Another interesting aspect of the analysis was that 43$ of the 
teachers in all districts were in the 51-60 year old category suggesting 
the need for replacement in the future in the areas of mathematics and 
science. 

Summary, - ;- 

There were many factors effecting the teacher supply and demand during 



.11 

the 1970's. These were inflation, major changes in the economy, a period 
of recession 1973-75 and again in 1980-32, national unemployment, lack of 

federal support for education, lower birth rates, and declining school 

n 4. 8,9,10 
enrollments, • 

Major findings of the investigation: 

^ (1) Over the 12 year period (1970-82) the supply of secondary math 
and science teachers, who have been certificated, have declined 
80% and 68% respectively. 

{Z\ Competition in hiring from business and industry, especially 
in 1977, 78 and 79, has dramatically changed the job market. 
Prospective math and science teacher education candidates are 
being attracted by higher paying jobs in- business. Teachers 
with one to five years of experience are also leaving for 
higher salaries in the business sector. 

(3) There are critical shortages of teachers in the areas of math- 
ematics and science. In the science area, there are shortages 
in earth science, physics, and chemistry, 

(4) Long-range consequences of continued critical shortages on the 
total education system can be extremely serious. Many math and 
science courses are being taught by less qualified teachers 
with minimal preparation; this threatens the quality of instruc- 
tion in^ these subjects, ^Many schools will be forced to drop 
some mathematics and science offerings because of staff short- . 
ages. 

In- conclusion, the prospects for an easy or immediate solution to 
the mathematics and science teacher shortage in Iowa seems improbable and 
will probably worsen in the next few years. In years when the economy 
remains stable, the competition from business and industry for the service 
of people with these skills remains high. Starting salaries paid by in- 
dustry are approximately 50% to 60% higher than those for comparably train- 
ed science teachers. In the present recessionary period, the opportunities 
for alternative employment in the private sector have decreased signifi- 
cantly. However, the demand for technically trained scientists and mathe.- 
maticians continues to increase. The problem is further compounded when 
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public schools are experiencing declining enrollment and staff reductions. 
Projections will be highly dependent on the state of the economy.' As the 
economy improves, and, enrol lments begin to increase again, teacher shortages 
will undoubtedly occur. 
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TABLE 4- Iowa Public High School Science Teachers by Subject Area, Education and School District Size (1973-74) 
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TABLE 5 Iowa Public High School 'Science Teachers by Subject Area, Education and School District Size (1978-79) 
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TABLE 6 Iowa' Science Teachers with Undergraduate or Graduate Majors 
in their Teaching Area by Subject and School District Size 

1973-74 
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24 


9 


43 


3,000 or more 


170 


82 


32 


37. 


19 , 


29 * 


11 


135 * 


TOTAL 


558 


332 


155 


282 


98 


305 


44 


415 ' 



1978-79 



K-12 District 
Enrollment 


Biology 


Chemistry 


Physics 


Physical 
Science 


^ — — 


Major 


Non 
Major 


Major 


Non 
Major 


\ Major 


Non 
Major 


Major 


Non 
Major 


Less than 500 


133 


83 


36 


100 


13 


103 


8 


67 


500-749 


70 


57 


' 31 


58 


19 


60 


10 


46 


750-999 


65 


50 


30 


34 


13 


43 


3 


51 


1,000-1,499 


47 


37 


14 


23 


7 


-29 


3 


34 


1,500-1,999 . 

t 


45 


19 


14 


14 - 


10 


18 


7 


29 


2,000-2,999 


54 


28' 


9 


21 ' 


8 


22 


..5 


27 


3,000 or more 


173 


77 


-37 


•31 


20 


27 


15 


104 


TOTAL 


587 


• 351 


171 


281 


90 


302 , 


:. 51 


358 
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THE NATIONAL STUDY 

0 • 

'Problem 

Historically Iowa has imported approximately 25% of its teachers 
from out of state, and about the same percentage go out of state to teach. 
It was decided that knowing the status of the states 'contiguous to Iowa 
might assist in alleviating teacher shortage problems. Following telephone 
surveys with State Departments jn Minnesota, Illinois, Missouri, North 

y 

Dakota, Squth Dakota, Nebraska, ^nd Wisconsin, it was concluded thatthese 
states were also experiencing similar shortages. This infdrmation prompted 
the authors of this^study to pursue the investigation on a national scale. 

In the early 1960 's , fc inadequate supplies of science teachers pre- 
cipitatecfa series of actions and overreactiorrr that , with proper plan- 
ning and' data, might have been averted. In an attempt to ascertain if' 
this surge of requests represented the beginnings of such a repeat shor- 
tage, certain data needed to be examined. This study was designed to > 
first ascertain the availability of such data* 

The purpose of this study was to investigate the problems of supply 
and demand of secondary mathematics and science teachers for all states 
in the United States. 

Methodology 

A major concern in the initial planning stages was 4 the availability 
of information for a national survey to determine the supply and demand 
of secondary mathematics and science teachers. Supply, as reflected by 
-certification, was used as a criteria in each of the states. Demand is 
.best reflected by the school hirings to fill vacancies each year. , 
Preliminary Telephone Survey 

The decision was made to conduct a preliminary telephone survey by 
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contacting the director of teacher education and certification in each 
state. The 1979-80 directory of the National Association of State Directors 
of Teacher Education- and Certification was used for -contacting eadti director. 

An instrument was* developed to standardize tKe communication an^ : - ; i 
phrasing of the questions used in the telephone survey. Between January 
and April 1980, the Iowa State University Education Placement Office and 
the Iowa Department of Public Instruction conducted a telephone survey. 
Each state department of teacher certification division or data control 
division was contacted to assess the availability of math and science 
teacher supply/demand information. " 

Telephone calls were made and interviews completed for a sample of 
Directors of Teacher Education and Certification in the State Departments 
of Public Instruction for each of the thirty states responding (see Table 7) 
Telephone calls were made at least once to all states. However, in some 
'states the director was not immediately available on the first or second 
telephone call. It was decided for this preliminary Survey toreport on 
only the sample of states where interviews had been completed. 

Two major problems developed during the assessment of state depart- 
ments. One was concerned with costs for computer rtlns or the hand tabula- 
tion of data to be requested and the second was time involved to collect 
information that was not currently available. These two factors--time and 
money—appeared to be beyond our present resources to conduct the study as 
originally planned. Alternative approaches to assess supply and demand 
were then explored. , \,. 

State Science Supervisors Questionnaire 

Thfe feasibility of contacting the supervisor or consultant in science 
education for each state department of education emerged as a reasonable 
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approach for obtaining information. 

Dr. Jack Gerlovich, Consultant, Science Education for the State Depart- 
ment of Public Instruction in Iowa, contacted Lonnie Love, the President 
of the Council of State Science Supervisors (CS ). He requested and . ? 
received permission for time on the program at their national meeting at 
Anaheim, California in late March 1980. , 

The preliminary results of the telephone survey were presented by 
Dr; Gerlovich at the national meeting. He then .presented the proposed 
study and received unanimous approval and endorsement from the members 
present to proceed with the questionnaire survey'. They expressed a deep 
concern and willingness to cooperate. 
* Copies of the cover letters of request from Lonnie Love (President, 

CS 3 ), Trevor Howe (Director, Education Placement, ISU) and Jack Gerlovich 
(Iowa DPI) were, mailjed to each state science supervisor. 

The questionnaires were initially mailed to all state scien.ce super- 
visors on April 15, 1980. The same survey procedure was replicated in 
1981 and 1982. 

Findings 

Telephone Survey „ . . • „ 

Results of the preliminary telephone survey for the thirty states 
in which contacts were made can best be summarized as follows: 
Supply as indicated by certification; 

(1) Is information available on the number of current bachelor 
degree graduates recommended for certification from July 1, 
1978 to July 1, 1979 in mathematics and science? 

Responses: 15 - Yes, 15 - No 

(2) Is information available on the number of temporaries 
granted in mathematics and science? 

/Responses: 17 - Yes, 12 - N'o 

ERJC ' 25 
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The number of temporaries granted in mathematics and science was ' 
considered as another indication of -shortages , but some states do not 

issue temporaries. p c 

j * 
Demand as indicated by vacancies lor hirings„by fall 1979; 

4 ____ 

(1) Is information available on the number of teachers who are 
in their'first year of teaching in all school districts in 
the state for 1979-8(3? * 

Responses: 23 - Yes, 1 - No 
.(2) Can they be identified as beginning teachers. orexperienced? 

Responses ; 16 - Yes , 43 - No , 1 - ? 
Other , 

All states indicated that they would need financial assistance to 
provide the information previously discussed. Si* states indicated' 
that they were fully computerized. Several others indicated that they 
were in the process of computerizing the data, and it would probably 
take another year to complete. The estimated costs varied from fifty 
dollars per computer run to five hundred dollars for tjle information 
requested. Others indicated they would have to charge for personnel 
time to hand, tabulate the information requested, this could' be estimated 
by an hourly charge. Some individual staff persons at colleges or uni- 
versities were identified in a few states as having conducted state 
teacher supply -and demand surveys. 
State Science Supervisor's Questionnaire 

Information obtained from the State Science Supervisors, in response 
to the mailed questionnaires, served as a cross reference to establish the. 
validity of the information obtained from the earlier preliminary telephone 
survey. An extremely high degree of consistency, was found between responses 
using the two approaches. \ 
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The mailed questionnaire was used to collect information from the 
science supervisors in each state. Science supervisors in" 30 -states and 
the U.S. territory of American Samoa indicated that they could supply 
reliable quantitative data cdncerning teacher supply , while' in 23 states 
information could be supplied for demand. 

The most useful and complete information obtained was the perceptions 
of the state science supervisors. The information was obtained by asking 
the supervisors to respond to a five point rating scale. They were asked 
to circle the number, that best describes the available supply of teachers 
for each of the majors listed. The rating key was (J.) Surplus, (2) Slight- 
Surplus, (3) Adequate, (4) Shortage, and (5) Critical Shortage. .: 

Inspection of Table 7 provides a summary of the "Estimated Supply 
of Secondary Biology, Chemistry, Physics, General Science, Earth Science 
and Mathematics Teachers by .State 1980 Thru 1982." 

Comparisons for the three years revealed a progressively worsening 
condition in the available supply of physics, chemistry and mathematics 
teachers. In 1980 the national average rating for phys.ics teachers was 
4.15, by 1982 it had increased to 4.43. In chemistry, the mean rose from 
3.71 to 4.16 for the same period. In mathematics the mean rose from 3.92 
to 4.37. 

43, Summary v 

This summary encompasses the results of the telephone survey of 

the Directors of State Teacher Certification Divisions and the perceptions. 

of the State Science Supervisors on the supply and demand of science and 

mathematics teachers in the- United S/tates. 

Suppl^and demand are directly effected and correlate highly with ^ 

economic conditions of the country/ 'During a recessionary period, -the 

6 . \ 27 



TABLE 7 



Estimated Supply of Secondary Biology, Chemistry, Physics, General Science, 
Earth Science and Mathematics Teachers by State 1980 thru 1982 





E 


iology 




- „ Chemistry 




Physics 






General 
Science 






Earth 
Sci ence 






Math 

1 lu LI 1 




STATE 


1980 


1981 


1982 


1980 


1981 1982 


1980 


1981 


1982 


1980 


1981 


1982 


1980 


1981 


1982 


1980 


1981 




Alabama 


2 


2 


2 


0 


3.5 


4 


D 


D 


5 


3 


3 


3 


4 


\ 4 


4 


NR 


4 


NR 


Alaska 


1 


2 


NR 


1 


2 


NR 


1 


O 
C 


NR 


1 


2 


NR ' 


1 


2 


NR 


1 


K 


NR 


Arizona 


NR 


3 


3 


NR 


4 


3 


KID 

NK 


c 
D 


3 


NR 


5 


3 


NR 


3 


3 


NR 


4 


3 


Arkansas 


3 


3 


3 


4 


4 


4 


A 

4 


A 

H 


4 


3 


3 


4 


3 


' 3 


4 


4 


4 


5 


Cal i form' a 


2 


3 


4 


2 


4 


4 


A 

H 


A 

H 


4 


3 


3 


4 


4 


4 


4 


2 


4 


4 


Colorado 


3 


3 


4 


3.5 


4 


4 


j . b 


A 

H 


4 


3. 


5 4 


4 


3. 


5 4 


4 


3.5 


4 


4 


Connecticut 


3 


3 " 


3 


3 


4 


4 


A 

H 


c 
D 


5 


3 


4 


4 


•3 


4 


4 


4 


5 


4 


'Delaware 


3 


1 


2 


3 


3 




3 


4 


4 


3 


1 


1 


3 


1 


2 


3 


4 


4 


District of 
Columbia 


0 


0 


Q 
0 


3 


3 


3 


4 


4 


4 


2 


3 


3 


3 


3 


3 


4 


5 


5. 


Florida 


3 


3 


3 


5 


5 


4 


5 


5 


5 


4 


, 4 


3 


5 


5 


4 


4 


4 


4 


Georgia 


1 


2.5 


3 


1 


3.5 


4 


1 


4 


4 


1 


5 


4 


1 


4 


3 


1 


5 


5 


Hawai i 


2 


3 


3 


4 


4 


4 


4 


5 


5 


3 


3 


3 


4 


4 


4 


3 


4 


4 


Idaho 


1 


1 


3 


4 


4 


4 


4 


4 


5 


3 


3 


2 


4 


3 


4 


4 


4 


5 


Illinois 


3 


3 


3 


'5 


5 


4.5 


5 


5 


5 


4 


4 


3 


4 


4 


3 


5 


5 




Indiana 


5 


5 


5 


5 


5 


5 


5 


5 


5 


5 


5 


5 


5 


• 5 


5 


5 


5 . 


5 


Iowa 


2 


2 


2 


5 


4 


4 


5 


5 


5 


3 


3 


4; 


4 


4 


4.5 


5 


5 


5 


Kansas \ 


2 


3 


3 


4 


4 


5 


4 


4 


5 


4 


. 3 


3 


. 4 


3 


3 


4 


5 


5 


Kentucky 


3 


3 


3 


4 


4 


4 


5 


5 


5 


3 


3 


5, 


4" 


4 


. 5 


5 • 


5 


5 



Rating Key: (1) Surplus, (2) Slight Surplus, (3) Adequate, (4) Shortage, (5) Critical Shortage NR - No response 

Update 9/1/82 "National Study of the Estimated Supply and Demand of Secondary Science and Mathematics 

Teachers" by^ Dr. Trevor G. Howe and Dr. Jack A. Gerlovich ^ 
Source: Special acknowledgement to members of. the Council of State Science Supervisors. 
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Continued 



Estimated Supply of Secondary Biology, Chemistry, Physics, GenerarScience, 
Earth Science and Mathematics Teachers by State. 1980 thru 1982 



STATE 



Louisiana 



Maine 



Maryland 



Mass a chusett s 

Michig an 

Minnesota 



- Mississippi 



M i ssouri 



^Montana 



Nebraska 



Nevada 



New Hampshire . 
N^w Jersey 



Nei ^ Mexico 



New York 



Nort h Carolina 



B i 0 1 O U V ^ i * uui ■ /■ y ?._\™~ - - 

1980 1981 19 82 1980" 1981 1982 M98Q 1981 1982 1980 1981 1982 4980 
3 3 3 4 4 4 5 5 5 3 3 3 



Chemistry 



Physics 



General 
Science 



Eatah- 
SciencK 
i 1981 1 



rtprtfi Dakota 
o\)io 



3 



NR 



NR 



NR 



NR 



NR 



.3 



_ . Mat h ■ 

4~LT_4 - 4 



3.5 



4.5 3.5 



4.5 3.5 



3.5 3.5 



3.5 



NR 



NR 



NR 



T 



NR 



3.5 



NR 



NR 



NR 



NR . 



NR 



.4 



3' 



NR 



5 



NR , 4 



NR NR 



4 .„ NR. - NR 



NR NR 



NR 



NR 



r 3 



. 4 



NR 



3.5 NR ' NR 



nr; NR 



NR 



NR 



NR 



'2 



NR 



NR 



N R NR 
NR / 2 



NR 



4 



Rating Key: (1) Surplus, (2) Slight Surplus, (3) Adequate, (4) Shortage. (5) Critical Shortage 
NR - No response . / ' 



"NR 



NR 



NR NR 



NR 



NR 



4, 



4.5 



NR 



NR 



ro 



ERIC 



30 



31 



-Continued . 



Estimated Supply of Secondary Biojogy, Chemistry, Physics, General Science, 
Earth Science and Mathematics Teachers by State 1980 thru 1982 



STATE 



Biolog y 



Chemistry 



Physic ?. 



General 
Science 



Earth 
Science 



Math 



Oklahoma 



I980~~1981 1982 1980~l981 1982 1980 1981 1982 1980 1981 1982 1980 1981 19 82 1980 1981^1-982 

n c c s A . ? -? . 3 5 5 4 5 4 4 



Oregon 



Pennsylvania 



Rhode Island 



South Carolina 



South Dakota 



Tennessee 
'Texas 



Utah 



Vermont 



Vi rginia 



Washington 



West Virginia 

Wisconsin 

Wyoming 



4 . 



NR 



NR 



NR 



NR 



NR 



NR 



NR 



3.5 



3.5 



3.5 



2.5 



3.5 



3.5 



3.5 



NR 



NR 



NR 



NR 



t NR 



NR 



NR 



NR 



NR 



NR 



4 , 



3.5 NR 



NR 



American Samoa 



Puerto Rico 



TOTAL 



5 



NR 



NR 



NR 



NR 



NR 



NR 



130 126.5 140.5 182 186 208 



NR 



203.5 209 221.5 151 144.5 155.5 180 180.5 187 180.5 201 205.5 



MEAN 



2 .65 2.69 2.81 3.71 3.96 -.4.16 4.15 4.45 4.43 3.08 3.14 3-17 3.67 3.84 3.82 3,92 4.28 4.37 



Rating Key: (1) Surplus, (2) Slight Surplus, (3) Adequate, (4) Shortage,* (5) Critical Shortage 
NR - No response 
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number of teaching vacancies are generally below normal and teachers make 
fewer job changes. There are usually more qualified people available 

during periods of depressed economic conditions. Currently-4he^aarahe.r 

of teacher education graduates being prepared in mathematics and science 
is not meeting the present educational needs, let alone future predicted. 

shortages. j 
The primary source of supply for secondary 'ma and sc ience. teachers 
is the number of newly certificated bachelor degree graduates eaCft^ar;- — 
Supply *as reflected by certification was used as a criteria in each of the 
states.. Demand is best reflected by the school hirings each year to fill 
existing vacancies. 

The 1980 telephone survey was designed to ascertain the availability 
of hard data to serve as a base line or starting point: It was discovered 
that such data were generally not available without considerable expenditure 
of staff time and funds. The perceptions of state science supervisors 
provided the best alternative to securing necessary mathematics and science 
teacher supply and demand information. . . 

Comparisons of the science supervisors perceptions for the period 
1980-82, revealed a progressively worsening condition in the available' 
'supply of secondary physics, chemistry and mathematics teachers. 



RECOMMENDATIONS 

\ ' 

The ultimate purpose of . aur schools is to provide a "quality^ educa- • 
tion for all students. As the effectiveness of such educational prograrn? . 
are directly related to the quality of teachers, it is imperativ^'that 
efforts be made to assure that. the individuals knowledgeable of the learn- 
ing process and their respective subject areas be employed in all curriculum 
disciplines T To^sswe~-that quality teachers are prepared in our nations 
colleges/universities, and they are attracted to teaching positions, the 
following general recommendations are proposed. 

(1) National organizations such as the National Science Foundation, 
American Association for the Advancement of Science, and the 
National Science jeachers Association should work with the 
President and the congress to monitor science and math teacher 
problems in order to avoTd repeated crises . 

4 .. / ■■ ); 

(2) States should establish advisory committees, with representa- ■ 
tion from the legislature, higher education, State Department 
of Education, private industry, teacher associations, 'and local 
schools to assess teacher supply/demand, inconsistencies and 
develop plans to alleviate such problems both on a short term 
and long range basis. 

(3) States should establish summer institutes to upgrade math and 
science teachers who are teaching on temporary certification 
approval . * . ; 

(4) States should establish scholarships or loan incentives to 
attract talented high school students into teacher education 
programs in math and science. 

(5) Because of the large disparity between teaching salaries and 
salaries paid by industry, the secondary schools are losing 
many of their math and physical science teachers. The salar- 
ies paid by industry are almost double those paid teachers. i 
State, govenment, and educational organizations should work . 
with science related industries to improve salaries of science 
and math teachers. This might be accomplished by: 

negotiating with beginning teachers' in areas of short supply 
to advance them on the salary schedule. . \. 

* . employed teachers in areas of short supply might renegotiate 
their salaries anually. 

differential pay may be negotiated with teachers in short 
supply. .. v 

summer employment with local science related industries* 
. ■ should be explored. 
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